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The  implementation  of  effective  community  interventions  can  be challenging  for  many  reasons,  including
ﬁnancial  and  time  costs,  lack  of  infrastructure,  local  contextual  variations,  and  barriers  to  ﬁdelity.  But,
prior  to all  of  these  is the challenge  of  limited  information  exchange  between  the  researchers  developing
interventions  and  the practitioners  implementing  them,  or the  so-called  research-practice  gap.  In this
paper,  we  use  network  theory  and  review  a dozen  small  world  experiments  to  understand  the  research-
practice  gap,  identifying  three  key  lessons:  (1)  spatial  and  social  distances  are  related  to  the severity  of
the gap,  (2)  social  boundaries  may  lead to  echo  chambers  and  closed  loops,  and  (3)  wider  gaps  reduce  the
likelihood  of  successful  information  exchange.  From  these  lessons,  we  recommend  that  researchers  and
practitioners should  rely  on  the assistances  of information  brokers  who  know  people  they  do  not  know
and who  are  different  from  themselves.
© 2015  Colegio  Oﬁcial  de  Psicólogos  de  Madrid.  Published  by Elsevier  España,  S.L.U.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
¿Mundos  pequen˜os  o  mundos  separados?  Usando  la  teoría  de  redes  para
comprender  la  brecha  investigación-práctica
alabras clave:
ed social
undo pequen˜o
recha de la investigación a la práctica
ntercambio de información
r  e  s  u  m  e  n
La  implementación  de  intervenciones  comunitarias  efectivas  es  un  reto  por  muchas  razones,  que van
desde  los  costes  ﬁnancieros  y de  tiempo  a  la falta  de  infraestructura,  la  diversidad  de  contextos  locales
y  los obstáculos  a la ﬁdelidad.  Pero  antes  de  todo  esto  se cuenta  el intercambio  limitado  de  información
entre  los  investigadores  que  desarrollan  intervenciones  y  los profesionales  que  las  implementan,  que
suele  denominarse  la  “brecha  entre  la  investigación  y  la práctica”.  En  este  artículo  utilizamos  la  teoría  de
redes y revisamos  una  docena  de  experimentos  de mundo  pequen˜o  para  comprender  la brecha  ciencia-
práctica,  obteniendo  tres  lecciones  fundamentales:  (1)  las  distancias  espaciales  y sociales  se  relacionan
con  la  severidad  de  la brecha,  (2)  las fronteras  sociales  pueden  traducirse  en  cámaras  de eco  y  circuitos
cerrados,  y  (3)  las  brechas  más  amplias  reducen  la probabilidad  de  un  intercambio  de  información  con
éxito.  A  partir de estas  lecciones  se recomienda  que  los investigadores  y los  profesionales  recurran  a  la
ayuda  de  intermediarios  que  conocen  a personas  que  ellos  no conocen  y que  son  diferentes  a ellos.
© 2015  Colegio  Oﬁcial  de  Psicólogos  de  Madrid.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  unThe implementation of effective community interventions can
e challenging for many reasons, including ﬁnancial and time costs,
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lack of infrastructure, local contextual variations, and barriers to
ﬁdelity (e.g., Castro, Barrera, & Martinez, 2004; Glasgow & Emmons,
2007; Glasgow, Lichtenstein, & Marcus, 2003; Wandersman et al.,
2008). But, prior to all of these is the challenge of limited
information exchange between the researchers developing inter-
ventions and the practitioners implementing them, or the so-called
research-practice gap (e.g., Green, Ottoson, García, & Hiatt, 2009;
Wandersman, 2003). From the perspective of practitioners, the gap
is problematic because it means they lack (or have limited access
España, S.L.U. This is an open access article under the CC BY-NC-ND license
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2005), but may  also include alternate designs that might decrease
barriers to practitioner adoption and implementation (Glasgow
et al., 2003). Moving from left to right in the ﬁgure, the information78 Z.P. Neal et al. / Psychosocia
o) information about evidence-based interventions, limiting their
bility to engage in research-based practice (Wandersman, 2003).
rom the perspective of researchers, the gap is problematic because
t means they lack (or have limited access to) information about
he local context and indigenously developed solutions, limiting
heir ability to engage in practice-based research (Miller & Shinn,
005). Accordingly, understanding why such a gap exists and iden-
ifying ways to bridge the gap is critical for both researchers and
ractitioners.
In this paper we show how network theory, and speciﬁ-
ally the theory of small worlds, is useful for confronting the
esearch-practice gap. Information is typically exchanged between
esearchers and practitioners not directly, but rather through a
eries of intermediaries or brokers (Cooper, Levin, & Campbell,
009; Tseng, 2012). A research-practice gap exists when a com-
unication chain like this does not exist to facilitate the exchange
f information, or when the chain includes so many people and
rganizations that the information is distorted or delayed. Milgram
1967) was among the ﬁrst to study such communication chains,
oncluding that despite geographic and social distance, any two
trangers were connected by no more that six degrees of separa-
ion (i.e. ﬁve mutual acquaintances). This small world phenomenon
as since been studied in a variety of contexts (see Table 1; c.f.
aya-Jariego, 2003). Insights from these studies are helpful for
nderstanding and overcoming the research-practice gap in two
ays. First, they identify the individual and contextual factors
ssociated with shorter communication chains, which can facili-
ate faster and more efﬁcient exchange of information between
esearchers and practitioners. Second, they highlight the most
ffective strategies for navigating communication networks, which
an help researchers and practitioners to disseminate the informa-
ion they have and search for the information they need.
We begin with a review of past discussions of the research-
ractice gap, focusing on the hypothesized role of interpersonal
nteractions, and introducing a conceptual framework that views
ommunication between research and practice as composed of
ultiple processes. We then describe the small world phenomenon
nd Milgram’s (1967) experimental search for an explanation. In
he third section, we present a review of small world experiments
onducted since 1967, concentrating on the lessons they offer in
he context of linking researchers and practitioners. Finally, we
onclude by discussing how small world network theory might be
sed to develop interventions or suggest strategies for closing the
esearch-practice gap.
he push and pull of research and practice
The research-practice gap is deﬁned as the lack of translation
f evidence-based interventions and policies to practice sett-
ngs (Green et al., 2009; Wandersman, 2003). This gap is widely
cknowledged as a critical problem across several ﬁelds including
ublic health (e.g., Glasgow & Emmons, 2007; Green et al., 2009),
sychology (e.g., Wandersman, 2003; Wandersman et al., 2008),
ducation (e.g., Greenberg et al., 2003; Hallfors & Godette, 2002;
seng, 2012), and medicine (e.g., Balas & Boren, 2000). Indeed,
andersman (2003) noted that given its severity, the research-
ractice gap could more aptly be considered a “chasm” (p. 232).
ver the past few decades, attention to the research-practice gap
as led to the development of a plethora of frameworks designed
o enhance the dissemination of research and the implementation
f evidence-based interventions and policies (see Tabak, Khoong,
hambers, & Brownson, 2012 for review).Many factors are associated with the research-practice gap,
ncluding characteristics of interventions (e.g., cost, lack of ﬂexi-
ility), target settings (e.g., instability, lack of time, organizational
apacity), and research designs (e.g., unrepresentative samples,vention 24 (2015) 177–184
lack of implementation data; Glasgow & Emmons, 2007; Glasgow
et al., 2003). However, problems in the communication pipeline
between researchers and practitioners are widely recognized as an
important contributor to the research-practice gap (Green et al.,
2009). The communication pipeline is viewed as involving multi-
ple stages in which both researchers and practitioners play active
roles: researchers push evidence-based information to practition-
ers via intentional dissemination and unintentional diffusion, while
practitioners pull evidence-based information from researchers via
search and acquisition efforts (Morrissey, Wandersman, Seybolt,
Nation, Crusto, & Davino, 1997; Wandersman, 2003). As described
by Green et al. (2009), problems in this pipeline arise due to
geographic, professional, and personal social distances between
researchers and practitioners:
“The gap is then partly one of social distance between the sup-
ply and the demand sides of science in geography as well as
in organizational and professional or personal self-identities.
Even at the local level, the town-gown social distance prevails
because scientists are more oriented to the international audi-
ences of other scientists for which they publish than to the needs
of practitioners, policy makers, or the local public” (p. 155).
In short, the communication pipeline is compromised because
researchers and practitioners are worlds apart, operating in sep-
arate geographies, under different organizational structures, and
with different professional and personal goals.
Fixing the communication pipeline between researchers and
practitioners requires attention to diffusion and dissemination
frameworks. While diffusion denotes the unintentional spread
of information about an intervention or policy, dissemination
reﬂects more directional efforts to push this information toward
the practice world (Green et al., 2009). Frameworks that focus on
diffusion and dissemination are plentiful, with Tabak et al. (2012)
describing 50 such frameworks in a recent narrative review.1
One dominant theme found in diffusion and dissemination frame-
works is the role of interpersonal interactions and communication
networks. Some frameworks concentrate on how diffusion and
dissemination processes are facilitated by interactions within
practitioner communities through practitioner partnerships (e.g.,
Dreisinger et al., 2012; Elliott et al., 2003) and key opinion lead-
ers (e.g., Dearing, Maibach, & Buller, 2006; Rogers, 1995). Others
concentrate on the lack of direct interactions between researchers
and practitioners and propose ways to strengthen these interac-
tions (e.g., Anderson, Cosby, Swan, Moore, & Broekhaven, 1999;
Baumbusch et al., 2008; Jacobson, Butterill, & Goering, 2003).
Finally, several frameworks highlight the facilitative role of indi-
vidual or organizational brokers that indirectly connect researchers
and practitioners (e.g., Lomas, 1993; Nieva et al., 2005; Ward,
House, & Hamer, 2009). Targeting these brokers is particularly
promising for dissemination efforts because it capitalizes on pre-
existing ties that bridge the research-practice gap (Cooper et al.,
2009; Tseng, 2012).
Fig. 1 presents a conceptual framework that illustrates how mul-
tiple processes comprise communication between research and
practice. The top panel (Fig. 1A) shows the conventional view in
which information ﬂows from researchers to practitioners. First,
researchers engage in development and testing of interventions,
generating information and evidence. The testing of interventions
may  occur through efﬁcacy or effectiveness trials (e.g., Flay et al.,1 Tabak et al. (2012) reviewed 61 models in total but 11 of these focused primarily
or  solely on implementation rather than diffusion or dissemination.
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Table  1
Summary of small world experiment replications.
Study Experiment Findings
Starter(s) Target(s) Success Length Key variables
Travers and Milgram (1969) 76 NE residents Stockbroker in Boston 24% 5.7 Distance
78  NE stockowners 31% 5.4 Social class
63  Boston residents 35% 4.4
Lee (1969) 112 women  An abortionist 34.5% 2.83
Korte and Milgram (1970) 458 white LA residents 9 white NYC residents 63% 5.5 Occupation
9  black NYC residents 18% 5.9 Race
Guiot (1970) 52 French-Canadians in
Montreal
English-speaking
Ashkenazi vice principal of
a  Jewish day school near
Montreal
84.62% 4.7 Facilitation
Ethnicity
Erickson and Kringas (1975) 38 Ottawa residents Political representatives 42.1% >0.75 Occupation
Age
Lundberg (1975) 30 utility workers Top line worker 53.33% 3.18 Bureaucratization
30  utility workers Top staff worker 56.66% 2.82 Work role
30  utility workers Low line worker 56.66% 2.47
30  utility workers Low staff worker 40.00% 2.08
87  electronics workers Top line worker 67.81% 4.03
85  electronics workers Top staff worker 63.53% 3.22
85  electronics workers Low line worker 55.25% 3.45
85  electronics workers Low staff worker 48.23% 3.44
Shotland (1976) 110 faculty at MSU  Faculty at MSU  93.3% 2.22 Work role
110  students. . . Faculty. . . 65.2% 4.26 Rank
110  administrators. . . Faculty. . . 94.4% 1.30
110  faculty. . . Students. . . 54.8% 5.55
110  students. . . Students. . . 48.2% 4.11
110  administrators. . . Students. . . 60.2% 4.26
110  faculty. . . Administrators. . . 87.0% 1.63
110  students. . . Administrators. . . 69.1% 3.69
110  administrators. . . Administrators. . . 97.2% 0.92
Weimann (1983) 46 Ashkenazi Jews Ashkenazi Jews 72.26% 4.63 Ethnicity
33  Oriental Jews Oriental Jews 84.84% 4.42 Friend vs. work
39  Ashkenazi Jews Oriental Jews 53.84% 6.04
26  Oriental Jews Ashkenazi Jews 61.53% 6.31
Stevenson and Gilly (1991) 272 hospital workers Person who  could address
a  patient complaint
Not
reported
3 Work role
Profession
Dodds et al. (2003) 24,163 people recruited
online
6 acquaintances of authors,
12 people recruited online
1.59% 4.05 Friend vs. work
Gender
Attrition
Killworth et al. (2006) 105 telephone survey
interviewers
105 telephone survey
interviewers
54.6% 3.23 None
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26 exp
areas
r evidence developed by researchers is pushed out of the research
ommunity either intentionally via dissemination (e.g., publishing,
ffering workshops) or unintentionally via diffusion (e.g., word-
f-mouth, media coverage). While it is theoretically possible for
his information to disseminate or diffuse directly to practition-
rs, it is unlikely given the social distances between researchers
nd practitioners described by Green et al. (2009). Instead, brokers
ften play a critical role by facilitating the transfer of informa-
ion from researchers to practitioners. Practitioners may  acquire
nformation from individual or organizational brokers as they push
nformation outward. For example, Scott and Jabbar (2014) found
hat certain intermediary organizations like think tanks, advo-
acy groups, and parent coalitions actively promote information
enerated by researchers to U.S. based educational practitioners.
n contrast, practitioners may  also search for information from
ndividual or organizational brokers, thereby actively pulling infor-
ation in. For example, U.S. based educational practitioners often
requent the Institute for Education Science’s What Works Clearing-
ouse to search for evidence-based instructional and social skills four content 44.40% 1.89 Gender
Tenure
Close to expert
programs. Once practitioners obtain useful information via acqui-
sition or search, they can choose to adopt an intervention and begin
the process of implementation.
It is important to note that information can also ﬂow from prac-
titioners to researchers, as shown in the bottom panel (Fig. 1B).
In the case of indigenously developed interventions and practices,
the information is developed by practitioners or community mem-
bers, not by researchers (Miller & Shinn, 2005). This information
then spreads, typically through an unintentional diffusion process,
although there may  be instances of communities that purposefully
seek to disseminate their homegrown practices. Researchers may
acquire this information as it is pushed out by brokers, which might
include local newspapers and other media outlets that describe a
community’s success at addressing its own issues. Researchers may
also search for this information, for example, by explicitly seeking
to inform their own work by ﬁrst looking at what communities and
practitioners are already doing (e.g., practice-based research).
This is, of course, a highly abstracted model, but is designed
to highlight the multiple processes involved in the transfer of
180 Z.P. Neal et al. / Psychosocial Intervention 24 (2015) 177–184
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2003). In the conventional view of information ﬂowing from
researchers to practitioners, the researchers are the starters and the
practitioners are the targets. However, the roles may  be reversed inFig. 1. Linking r
nformation between researchers and practitioners. These pro-
esses can be active (dissemination and search) or passive
diffusion and acquisition), but the transfer of information in either
ase hinges on the existence of one or more brokers. A research-
ractice gap occurs when these brokers are absent. For example,
 researcher may  disseminate ﬁndings in an academic journal, but
ithout a broker to translate the ﬁndings or distribute a summary
f the article, practitioners are unlikely to acquire this information.
ikewise, a practitioner may  search for information, but without
 broker to assist in the search, they are unlikely to ﬁnd what
hey are looking for. Thus, overcoming the research-practice gap
equires understanding when such brokers exist to bridge between
he separate worlds of researchers and practitioners. Small world
xperiments, initiated by Milgram (1967), offer the potential for
mproving this understanding.
tanley Milgram’s other experiment
Among psychologists, Stanley Milgram is perhaps best known
or his controversial 1963 study of obedience, which involved test-
ng subjects’ willingness to follow an authority ﬁgure’s orders to
eliver painful electric shocks to another person. However, a few
ears later he began a series of experiments designed to explain the
mall world phenomenon, and which subsequently gave rise to the
opular notion of six degrees of separation (Milgram, 1967). The
mall world phenomenon refers to the experience of two strangers
iscovering in the course of conversation that they are linked by a
eries of mutual acquaintances (i.e. a friend of a friend), at which
oint, one of them remarks, “Gee, it’s a small world.” Milgram
ramed this phenomenon as the “Small World Problem” because
t seemed impossible that two strangers would be linked, given the
ize of the world’s population (in 1967) and the fact that most indi-
iduals’ social circles are relatively closed (i.e. my  friends are mostly
riends with each other).
To investigate this phenomenon, he developed what has come
o be known as the small world experiment. In its abstract form, the
mall world experiment asks a “starter” to deliver a message to a
tranger, the “target,” by passing it only through personal acquain-
ances. For example, a starter might ﬁrst pass the message to his
eighbor, who passes it to her boss, who ﬁnally passes it to theh and practice.
target. Of particular interest is whether the message successfully
reaches the target, and when it does, the number of intermediate
contacts that participated in the chain. In this simple example, the
starter and target, despite being strangers, were separated by just
two intermediate acquaintances: the neighbor and the boss.
The ﬁrst full-scale small world experiment asked a sample of
296 starters living in Nebraska and the Boston area to deliver a
message to a stockbroker living in Sharon, Massachusetts, who
served as the target (Travers & Milgram, 1969).2 Each starter was
provided a package that described the study, identiﬁed the tar-
get person, and contained several tracer postcards. The starters
were instructed to mail the package to the target if he/she knew
the target on a personal basis, and otherwise to mail the package
to a personal acquaintance who was  more likely to know the tar-
get. Subsequent recipients of the package were asked to follow the
same instructions. At each stage, the sender was also asked to send
a tracer postcard to the researchers, which allowed them to track
the package’s progress.
Of the 217 starting persons who participated in the experiment,
64 were able to deliver the package to the target, requiring an
average of 5.2 intermediate acquaintances. However, the average
length of a completed chain varied by the spatial and social distance
between the starting person and target. Chains started by random
Nebraska residents were the longest (5.7), while those started by
Nebraska stockholders (5.4) and by those living in Boston (4.4)
were shorter. Additionally, some intermediaries appeared in mul-
tiple chains, in a process the researchers described as funneling.
For example, 16 of the packages that reached the target did so via
just one of the target’s neighbors. Indeed, nearly half of the suc-
cessful chains were successful thanks to three particularly critical
intermediaries.
The key elements of the small world experiment can readily be
translated to the research-practice gap context (Meline & Paradiso,2 A preliminary small world experiment asked a sample of starting persons living
in  Kansas to deliver a message to the wife of a divinity school student living in
Cambridge, Massachusetts.
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he case of practice-based research where information ﬂows from
ractitioners and indigenous communities to researchers (Miller
 Shinn, 2005), and in the case where practitioners are actively
earching for information from researchers. In either case, it is rare
hat a researcher and a practitioner are personally acquainted, and
ore likely that information ﬂows between them via one or more
rokers. Overcoming the research-practice gap requires ensuring
hat brokers exist who can facilitate the ﬂow of information, and
hat the number of brokers required is relatively small. Travers
nd Milgram’s (1969) key ﬁndings also translate into plausible
ypotheses concerning the success and length of these informa-
ion transfer chains. First, just as the chains were shorter for Boston
tarters than for Nebraska starters, likewise the research-practice
ap will likely be smaller for researchers and practitioners who
ive in the same area. Second, just as the chains to a stockbroker
ere shorter for Nebraska stockholders than for general Nebraska
esidents, likewise the research-practice gap will likely be smaller
or researchers who have engaged in practice (e.g., through an
nternship or practicum experience), or practitioners who  have
ngaged in research (e.g., through a university–community part-
ership). Finally, just as a large number of packages were delivered
o the target stockbroker by his neighbor, likewise there are likely
 few key intermediaries who are particularly critical for bridging
he research-practice gap. Such intermediaries may  be especially
mportant in the research-practice gap context because, in addition
o serving as brokers that facilitate information exchange, they can
lso serve as gatekeepers that selectively allow only certain pieces
f information through.
mall world experiments: ﬁndings and lessons
Milgram’s initial small world experiment offers an experimental
nd conceptual framework for thinking about the research-practice
ap. But, this experiment has been replicated using different
tarters and targets several times. In this section and in Table 1, we
rieﬂy summarize the methods and ﬁndings of these subsequent
mall world experiments, drawing out three key lessons that can
each us about the research-practice gap. Our review focuses only
n studies that replicated the key features of Milgram’s small world
xperiment, but excludes studies that used elements of the method
or other purposes (e.g., Bochner, Buker, and McLeod, 1976 link-
racing approach). For a comprehensive review of all small worlds
esearch, see Schnettler (2009).
The “starter” and “target” columns in Table 1 identify the sett-
ngs and populations involved in replications of Milgram’s small
orld experiment, and highlight two key ways that these exper-
ments have differed. First, some small world experiments draw
tarters and targets from the same population, like Killworth,
cCarty, Bernard, and House’s (2006) study of telephone survey
nterviewers, while others draw starters and targets come from dis-
inctly different groups, like Lee’s (1969) study of women searching
or abortionists or Erickson and Kringas’ (1975) study of resi-
ents contacting politicians. The exchange of information between
esearchers and practitioners more closely resembles the latter
ase, because researchers and practitioners often represent distinct
opulations, each embedded in their own settings and with their
wn professional and personal goals (Green et al., 2009).
Second, some small world experiments focus on information
xchange in a speciﬁc closed setting, like Shotland’s (1976) study
f communication at Michigan State University, while others exam-
ne information exchange in society at large, like Dodds, Muhamad,
nd Watts (2003) large internet-based study. Both types of situ-
tions may  be relevant to the research-practice gap because the
esearchers and practitioners who need to exchange information
ay  both be located in the same closed setting (e.g., teachers andvention 24 (2015) 177–184 181
in-district research staff in a large urban school district), but may
also be situated in the larger society (e.g., a community mental
health professional in the U.S., and a mental health researcher at
an institution in Spain). Focusing on this distinction, Killworth et al.
(2006) contend that starters will more successfully reach targets in
open systems than in closed systems. In closed systems, starters
are likely to rely on their (possibly incorrect) understandings of
the system’s structure to reach targets. For example, a teacher
seeking information from an in-district researcher may, based on
her knowledge of the district’s organizational chart, think that
contacting the district’s ofﬁce of professional development is the
appropriate next step, when in reality contacting the research ofﬁce
directly would be more useful. In open systems, starters “are more
aware that they cannot comprehend the structure, and so use only
attributes of their acquaintances in an attempt. . .[at] completing
the chain” (p. 95). For example, when a community mental health
professional seeks information, because there is no global organiza-
tional chart of mental health researchers to potentially mislead her
initial search, she can instead focus on the attributes of the people
she knows (e.g., “Is my colleague likely to know any mental health
researchers?”).
Lesson 1: Spatial and social distances are related to the length
and success of chains.  The success and length columns of Table 1
show the percentage of chains initiated by starters that successfully
reached the target, and the average number of intermediary bro-
kers involved in these chains. Small world experiments frequently
seek not only to identify these values, but also to understand why
some chains are successful while others are not, or why some suc-
cessful chains are shorter than others. The ﬁnal column of the table
identiﬁes some of the key variables that explain these ﬁndings. In
most cases, the explanatory variables capture various aspects of
distance: chains are more likely successful and are shorter when
the starter and target are separated by small spatial distance (i.e.
they live nearby) and small social distance (e.g., same ethnicity,
same race, same rank). However, a few other explanatory variables
are noteworthy as well. Guiot (1970) attributed the high rate of
success to his experimental design, in which the researcher him-
self contacted participants as the message was forwarded, rather
than leaving the task of forwarding the message up to the partici-
pants themselves. Similarly, Dodds et al. (2003) attribute their low
rate of success to attrition among the intermediaries; there was lit-
tle incentive to participate, and thus most chains terminated early.
Finally, Lundberg (1975) linked differing success rates to differing
levels of bureaucratization in two settings: the utility company had
a strict hierarchy and policy manual that hindered informal con-
tacts, while the electronics company managers were “proud of the
practice of using ﬁrst names among all personnel” (p. 209).
Reduction of a research-practice gap would involve maximiz-
ing the likelihood that information will move from a researcher to a
practitioner (or vice versa; i.e. success) and minimizing the number
of brokers necessary to facilitate this transfer (i.e. length). Factors of
spatial and social distance are likely inﬂuential in this context. That
is, the research-practice gap is likely narrower when researchers
and practitioners work in the same community, and when they
share socio-demographic features. While this remains a hypoth-
esis to be tested, Singh, Hansen, and Podolny’s (2010) study of
consulting ﬁrm employees (i.e. practitioners) seeking information
from content area experts (i.e. researchers) offers more concrete
insight into factors affecting the success and length of chains in
this context. They found signiﬁcant inequality among employees in
their ability to contact experts and obtain information. Speciﬁcally,
they found that newer employees were at a disadvantage, both
because they “had lower cognitive awareness about who knows
what” (p. 1433) and were more likely to turn for help to others who
were similarly peripheral to the organization. This suggests that
the research-practice gap may  be less severe for those who have
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een researchers or practitioners for some time, but also highlights
he potential for subtle inequalities in who might experience the
isadvantages of a research-practice gap. For example, this ﬁnding
ight also suggest the research-practice gap could be more severe
n areas that are dominated by researchers and practitioners who
re newer to their ﬁelds.
Many of the small world experiments shown in Table 1 focus on
tarter-target pairs that require crossing social boundaries includ-
ng race (Korte & Milgram, 1970), organizational role (Shotland,
976), and ethnicity (Weimann, 1983). In each case, chains were
ore often successful and were shorter when the starter and tar-
et came from the same group, than when the starter and target
ame from different groups. In this latter case, a successful chain
equires crossing the social boundary from one group to another at
ome point. For example, a successful chain from a white starter to
 black target in Korte and Milgram’s (1970) experiment requires,
t some point, that a white participant passed the message to
 black participant. Investigating this boundary crossing require-
ent, Weimann (1983) found that “in mixed chains, where at least
ne cross-[group] link is forced, it is delayed by the participants
ntil the stage when it is unavoidable, [but] once a gatekeeper is
ound, the chances for successful completion rise signiﬁcantly” (p.
98). That is, effective communication between starters and tar-
ets from different groups hinges on that critical moment when
he message jumps from one group to another. This phenomenon
as a clear analog in the research-practice gap context because the
esearcher and practitioner communities often operate as differ-
nt social groups. The successful transmission of information from a
esearcher to a practitioner requires that at some point the informa-
ion leaves the researcher community, and enters the practitioner
ommunity.
Lesson 2: Social boundaries may  lead to echo chambers or closed
oops that hinder chain success. Some small world experiments
ave identiﬁed the risk of an “echo chamber” when a message
ails to cross a social boundary. In their study of hospital work-
rs’ attempting to locate a person capable of handling a patient
omplaint, Stevenson and Gilly (1991) expected “managers, as the
xemplars of formal procedure, to forward folders directly to for-
ally designated complaint handlers” (p. 921), but instead found
hat “managers relied more on.  . . other managers rather than for-
al  problem solvers, and tended to keep problems within their
wn professions” (p. 926). That is, once a patient complaint landed
n the hands of a manager, it often simply circulated among a group
f other managers without making progress toward someone who
ould address the complaint. In a different context, Killworth et al.
2006) found that starters could not reach their targets because the
essages would get stuck in these types of closed loops in nearly
4% of all chains. This is also frequently observed in both researcher
nd practitioner communities: researchers regularly publish their
ndings in research journals that are available to and read by
nly other researchers, while practitioners seek advice from other
ractitioners. More generally, sending information to, or receiving
nformation from, another member of one’s own community serves
o exacerbate the research-practice gap.
Lesson 3: The longer the chain, the lower the likelihood of suc-
ess. The risk of attrition represents still another challenge to
ransferring information from a starter to a target via a chain of
ntermediary brokers. At each step of a message’s journey toward
he target, the current message holder must decide whether to pass
he message along or not. As a result, long chains have a lower like-
ihood of success because they involve more opportunities for the
hain to prematurely terminate. This also means that the observed
hain lengths reported in Table 1 are systematic underestimates of
he actual separation between the starters and targets because they
nclude only successful, and thus likely shorter, chains. Some small
orld studies have attempted to use statistical models to determinevention 24 (2015) 177–184
the actual mean chain length in the absence of attrition. For exam-
ple, while the completed chains observed by Singh et al. (2010)
included 1.89 brokers on average, if chains had not prematurely
terminated due to attrition, they would have been more than 25%
longer and included an average of 2.37 brokers. Dodds et al. (2003)
suggest that attrition may  arise when participants lack incentives
to help with the transfer of information, noting that “if individuals
searching for remote targets do not have sufﬁcient incentives to
proceed, the small-world hypothesis will not appear to hold, but
that even a slight increase in incentives can render social searches
successful under broad conditions” (p. 828). This might have an
important implication for the research-practice gap. If researchers
do not have a clearly deﬁned practitioner audience to serve as a
target for their ﬁndings, or if practitioners do not have a clearly
deﬁned information need to serve as a target for their search, the
gap is likely to persist because the ambiguity of the task of facili-
tating information exchange will deter all but the most dedicated
brokers. That is, if brokers do not know what they are brokering,
they are unlikely to help.
Building a small world of researchers and practitioners
Milgram (1967) initially framed his small world experiment as a
way to gain insight into the small world problem: how is it possible
that, although the people we know mostly also know each other,
which makes our social world feel small, we are nonetheless linked
to the rest of the world by just a few intermediaries? For example,
from the perspective of a white Angeleno in Korte and Milgram’s
(1970) study, the world is small and local: he knows mostly other
white Angelenos, who  live in the same area, visit the same shops
and restaurants, and know each other. Likewise from the perspec-
tive of a black New Yorker in their study, the world is small and
local: she knows mostly other black New Yorkers, who live in the
same area, visit the same shops and restaurants, and know each
other. However, despite their perceptions of living in small and
bounded communities, the white Angeleno and black New Yorker
are actually quite socially close, separated by just 6 mutual acquain-
tances. The many small world experiments conﬁrmed this problem
– the world seems small, but actually is big – but did not offer an
answer to the apparent paradox.
To resolve the paradox, it is helpful to consider a couple dif-
ferent kinds of networks. At the one extreme, imagine a network
in which people form closed communities within which everyone
knows everyone else, but between which there is no communica-
tion. In the research-practice context, this is a worst-case scenario:
researchers talk to other researchers, and practitioners talk to other
practitioners, but they never talk to each other (Fig. 2A). In this
kind of network structure, the world seems small to each indi-
vidual, but it is also fragmented. At the other extreme, imagine a
network in which people do not form clear communities, but rather
know and talk to others randomly. In the research-practice context,
this may  seem ideal, with researchers and practitioners indiscrimi-
nately engaging with one another, but it does not allow researchers
or practitioners to form their own communities, within which they
might develop professional standards and cultivate collaborative
relationships (Fig. 2C). In this kind of network structure, the world
is very big because each person is just a few links from everyone
else, but it is also disorganized.
Watts and Strogatz (1998) found that if a small number of ran-
dom links are added to a network otherwise composed of closed
communities, a unique new type of structure – a small world net-
work – is formed. In a small world network, people still form
relatively distinct communities that allow the world to seem small,
but the few random links between these communities also mean
the world is big and people are separated by just a few links.
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nterestingly, Watts and Strogatz (1998) discovered that many
eal world networks have this type of structure, and the struc-
ure of communication ties among researchers and practitioners
s likely no exception. Researchers and practitioners each have rel-
tively dense communities of their own, but just a few random
inkages between these two communities dramatically reduce the
ap between them (Fig. 2B). Within the communities, researchers
nd practitioners are able to form strong collaborative bonds and
evelop professional norms and standards, while between the com-
unities they are able to efﬁciently share information through just
 few intermediate brokers.
It is likely that the research-practice world is structured like a
mall world network, but this alone does not solve the research-
ractice gap. It is still necessary for researchers and practitioners
o navigate this network as they attempt to push information out
hrough dissemination efforts and pull information in through
earch efforts. That is, for example, although it might be possible for
 practitioner to pull information in from a researcher via a (small)
eries of brokers, the practitioner does not necessarily know which
rokers will be most effective for this purpose (Kleinberg, 2000).
hen searching for information, a starter may  or may  not know
he exact identity of the target, but they certainly do not know the
lobal structure of the communication network. Instead, a starter
as only local information about his or her own network, and thus
ust rely on search strategies intended to help ﬁnd information
fﬁciently. Among the simplest strategies is the high-degree search,
hich suggests that when a practitioner is looking for a piece of
esearch, or a researcher is trying to get a piece of research to practi-
ioners, he or she should seek the assistance of a broker who  knows
ots of people. Despite the intuitive appeal of such an approach, it
s often not useful for ﬁnding the shortest chain toward a target
Adamic & Adar, 2005), and thus is likely not an effective strategy
or reducing the research-practice gap.
A second strategy that is widely used, but also nearly always
neffective, is a homophily search in which the starter turns for
ssistance to a broker who is like him or herself. This strategy is
articularly common with respect to gender and race, with starters
nd subsequent brokers in the chain turning to others with the
ame demographic characteristics as themselves. But, it is also
pplied with respect to work roles and rank, where the risk of
 research-practice gap is clear. Consistent with Lessons 1 and
 reviewed above, a homophily search may  lead to unsuccess-
ul chains between researchers and practitioners, as well as echo
hambers. If a practitioner seeking a piece of research turns to
nother practitioner, who then turns to another practitioner, the
earch for information spirals around within the practitioner com-
unity with little hope of reaching the target. The same is true for a
esearcher seeking to disseminate a piece of research, but who  talks
o another researcher, who in turn talks to another researcher.
Although the high-degree and homophily search strategies may
ot reduce, and may  even exacerbate, the research-practice gap,
hey also hint at alternate strategies that may  be more effective.
irst, rather than turning to a broker who knows lots of people,
esearchers and practitioners should seek assistance from brokers who
now people they do not know. The feature of brokers that makes
hem critical in closing the gap is not how many people they know,
ut rather whom they know. Brokers that know different people,d networks.
that is, whose social circles do not overlap with the information
seeker, provide a bridge to other parts of the social world. Second,
rather than turning to colleagues and coworkers, researchers and
practitioners should seek assistance from brokers that are different
from themselves.  To be sure, this might be a particularly challenging
search strategy to adopt because colleagues and coworkers are a
natural source of information and advice, but they are also likely
to be a source for redundant information that merely conﬁrms the
seeker’s initial beliefs. Turning to different others for help in push-
ing or pulling information facilitates breaking out of one’s own
closed community and bridging into other communities, includ-
ing the target’s. These two strategies may  help bridge social and
spatial distances that limit successful searches (Lesson 1), reduce
the potential for echo chambers (Lesson 2), and reduce the number
of brokers needed to link researchers and practitioners (Lesson 3).
The fact that communications among researchers and practi-
tioners likely take the form of a small world network structure
means that there are relatively short chains of intermediate bro-
kers through which researchers and practitioners can exchange
information. Thus, the research-practice gap can, at least in prin-
ciple, be overcome. Actually overcoming the gap requires ﬁnding
these short chains, which can be aided by consciously eschewing
some common strategies (e.g., degree, homophily) and consciously
adopting alternate strategies for deciding where to seek assistance
when trying to push information out or pull information in. These
conclusions are informed by a wealth of research on the small world
phenomenon that span many different contexts and more than ﬁve
decades, but to date these phenomena and search strategies have
not been studied speciﬁcally in a researcher-practitioner context.
Thus, in addition to sketching a promising solution for the research-
practice gap, these ideas also identify an important direction for
future research. Future research on bridging the research-practice
gap through a chain of intermediaries may  also beneﬁt from inves-
tigating the composition of those chains, exploring for example, the
kinds of individuals or organizations that frequently appear in these
chains and the types of brokerage in which they are involved (e.g.
Gould & Fernandez, 1989; Neal, Neal, Kornbluh, Mills, & Lawlor, in
press).
Conﬂict of interest
The authors of this article declare no conﬂict of interest.
Financial support
This research was supported by an Ofﬁcer’s Research Award
(#182241) and Use of Research Evidence award (#183010) from
the William T. Grant Foundation.
ReferencesAdamic, L., & Adar, E. (2005). How to search a social network. Social Networks, 27,
2005.
Anderson, M.,  Cosby, J., Swan, B., Moore, H., & Broekhoven, M. (1999). The use
of  research in local health service agencies. Social Science & Medicine, 49,
1007–1019.
1 l Inter
B
B
B
C
C
D
D
D
E
E
F
G
G
G
G
G
G
H
J
K
K
K
L84 Z.P. Neal et al. / Psychosocia
alas, E. A., & Boren, S. A. (2000). Managing clinical knowledge for health care
improvement. In J. Bemmel, & A. T. McCray (Eds.), Yearbook of medical informatics
2000: Patient-centered systems (pp. 65–70). Stuttgart, Germany: Schattauer.
aumbusch, J. L., Kirkham, S. R., Khan, K. B., McDonald, H., Semeniuk, P., Tan, E.,
et  al. (2008). Pursuing common agendas: A collaborative model for knowledge
translation between research and practice in clinical settings. Research in Nursing
&  Health,  31,  130–140.
ochner, S., Buker, E. A., & McLeod, B. M.  (1976). Communication patterns in an
international student dormitory: A modiﬁcation of the “small world” method.
Journal of Applied Social Psychology, 6, 275–290.
astro, F. G., Barrera, M.,  & Martinez, C. R. (2004). The cultural adaption of prevention
interventions: Resolving tensions between ﬁdelity and ﬁt. Prevention Science, 5,
41–45.
ooper, A., Levin, B., & Campbell, C. (2009). The growing (but still limited) importance
of  evidence in education policy and practice. Journal of Educational Change, 10,
159–171.
earing, J. W.,  Maibach, E. W.,  & Buller, D. B. (2006). A convergent diffusion and social
marketing approach for disseminating proven approaches to physical activity
promotion. American Journal of Preventive Medicine, 31,  S11–S23.
odds, P. S., Muhamad, R., & Watts, D. J. (2003). An experimental study of search in
global social networks. Science, 301, 827–829.
reisinger, M.  L., Boland, E. M., Filler, C. D., Baker, E. A., Hessel, A. S., & Brownson, R.
C.  (2012). Contextual factors inﬂuencing readiness for dissemination of obesity
prevention programs and policies. Health Education Research, 27,  292–306.
lliott, S. J., O’Loughlin, J., Robinson, K., Eyles, J., Cameron, R., Harvey, D., et al. (2003).
Conceptualizing dissemination research and activity: The case of the Canadian
Heart Health Initiative. Health Education and Behavior, 30,  267–282.
rickson, B. H., & Kringas, P. R. (1975). The small world of politics or, seeking elites
from the bottom up. Canadian Review of Sociology, 12,  585–593.
lay, B. R., Biglan, A., Boruch, R. F., Castro, F. G., Gottfredson, D., Kellam, S., et al. (2005).
Standards of evidence: Criteria for efﬁcacy, effectiveness, and dissemination.
Prevention Science, 6, 151–175.
lasgow, R. E., & Emmons, K. M.  (2007). How can we increase translation of research
into practice? Types of evidence needed. Annual Review of Public Health, 28,
413–433.
lasgow, R. E., Lichtenstein, E., & Marcus, A. C. (2003). Why  don’t we  see more
translation of health promotion research to practice? Rethinking the efﬁcacy-
to-effectiveness transition. American Journal of Public Health,  93,  1261–1267.
ould, R. V., & Fernandez, R. M.  (1989). Structures of mediation: A formal approach
to  brokerage in transaction networks. Sociological Methodology, 19,  89–126.
reen, L. W.,  Ottoson, J. M.,  García, C., & Hiatt, R. A. (2009). Diffusion theory and
knowledge dissemination, utilization, and integration in public health. Annual
Review of Public Health,  30,  151–174.
reenberg, M.  T., Weissberg, R. P., O’Brien, M.  U., Zins, J. E., Fredricks, L., Resnick,
H., et al. (2003). Enhancing school-based prevention and youth development
through coordinated social, emotional, and academic learning. American Psy-
chologist, 58,  466–474.
uiot, J. M.  (1970). A modiﬁcation of Milgram’s small world method. European Jour-
nal of Social Psychology, 6, 503–507.
allfors, D., & Godette, D. (2002). Will the ‘Principles of Effectiveness’ improve
prevention practice? Early ﬁndings from a diffusion study. Health Education
Research,  17,  461–470.
acobson, N., Butterill, D., & Goering, P. (2003). Development of a framework for
knowledge translation: Understanding user context. Journal of Health Services
Research & Policy,  8, 94–99.
illworth, P. D., McCarty, C., Bernard, H. R., & House, M. (2006). The accuracy of small
world chains in social networks. Social Networks, 28,  85–96.
leinberg, J. M.  (2000). Navigation in a small world. Nature, 406, 845.
orte, C., & Milgram, S. (1970). Acquaintance networks between racial groups: Appli-
cation of the small world method. Journal of Personality and Social Psychology,
15,  101–108.
ee, N. H. (1969). The search for an abortionist. Chicago: University of Chicago
Press.vention 24 (2015) 177–184
Lomas, J. (1993). Retailing research: Increasing the role of evidence in clinical ser-
vices for childbirth. The Milbank Quarterly, 71, 439–475.
Lundberg, C. C. (1975). Patterns of acquaintanceship in society and complex organi-
zations: A comparative study of the small world problem. The Paciﬁc Sociological
Review,  18,  206–222.
Maya-Jariego, I. M.  (2003). Internet, amigos y bacterias: la alargada sombra
de  Stanley Milgram. Araucaria: Revista Iberoamericana de Filosofía, Política y
Humanidades,  4.
Meline, T., & Paradiso, T. (2003). Evidence-based practice in schools: Evaluating
research and reducing barriers. Language, Speech, and Hearing Services in Schools,
34,  273–283.
Milgram, S. (1963). Behavioral study of obedience. Journal of Abnormal and Social
Psychology,  67,  371–378.
Milgram, S. (1967). The small-world problem. Psychology Today, 1, 61–67.
Miller, R. L., & Shinn, M.  (2005). Learning from communities: Overcoming difﬁculties
in the dissemination of prevention and promotion efforts. American Journal of
Community Psychology, 35,  169–183.
Morrissey, E., Wandersman, A., Seybolt, D., Nation, M.,  Crusto, C., & Davino, K. (1997).
Toward a framework for bridging the gap between science and practice in
prevention: A focus on evaluator and practitioner perspectives. Evaluation and
Program Planning, 20,  367–377.
Neal, J. W.,  Neal, Z. P., Kornbluh, M.,  Mills, K. J., & Lawlor, J. A. (in press). Brokering the
research-practice gap: A typology. American Journal of Community Psychology,
doi:10.1007/s10464-015-9745-8.
Nieva, V. F., Murphy, R., Ridley, N., Donaldson, N., Combes, J., Mitchell, P., et al.
(2005). From science to service: A framework for the transfer of patient safety
research into practice. In K. Henriksen, J. B. Battles, E. S. Marks, & D. I. Lewin (Eds.),
Concepts and methodology) (Vol. 2) Advances in patient safety: From research to
implementation.  Rockville, MD:  Agency for Healthcare Research and Quality.
Rogers, E. M.  (1995). Diffusion of innovations (fourth ed.). New York: The Free Press.
Schnettler, S. (2009). A structured overview of 50 years of small-world research.
Social Networks, 31,  165–178.
Scott, J., & Jabbar, H. (2014). The hub and the spokes: Foundations, intermediary orga-
nizations, incentivist reforms, and the politics of research evidence. Educational
Policy,  28, 233–257.
Shotland, R. L. (1976). University communication networks: The small world method.
New York: John Wiley & Sons.
Singh, J., Hansen, M.  T., & Podolny, J. M. (2010). The world is not small for everyone:
Inequity in searching for knowledge in organizations. Management Science, 56,
1415–1438.
Stevenson, W.  B., & Gilly, M.  C. (1991). Information processing and problem solv-
ing: The migration of problems through formal positions and networks of ties.
Academy of Management Journal, 34,  918–928.
Tabak, R. G., Khoong, E. C., Chambers, D. A., & Brownson, R. C. (2012). Bridging
research and practice: Models for dissemination and implementation research.
American Journal of Preventive Medicine, 43,  337–350.
Travers, J., & Milgram, S. (1969). An experimental study of the small world problem.
Sociometry,  32,  425–443.
Tseng, V. (2012). The use of research in policy and practice. Society for Research on
Child Development Social Policy Report,  26,  1–23.
Wandersman, A. (2003). Community science: Bridging the gap between science
and  practice with community-centered models. American Journal of Community
Psychology,  31,  227–242.
Wandersman, A., Duffy, J., Flaspohler, P., Noonan, R., Lubell, K., Stillman, L., et al.
(2008). Bridging the gap between prevention research and practice: The inter-
active systems framework for dissemination and implementation. American
Journal of Community Psychology, 41,  171–181.
Ward, V. L., House, A. O., & Hamer, S. (2009). Knowledge brokering: The missing link
in the evidence to action chain? Evidence and Policy,  5, 267–279.
Watts, D. J., & Strogatz, S. H. (1998). Collective dynamics of small-world networks.
Nature,  393, 440–442.
Weimann, G. (1983). The not-so-small world: Ethnicity and acquaintance networks
in Israel. Social Networks, 5, 289–302.
